The theory of passive scalar transport in two dimensional turbulent fluids is generalized to the case of 2D MHD. Invariance of the cross correlation of scalar concentration and magnetic potential produces a novel contribution to the concentration flux. This pinch effect is proportional to the mean potential gradient, and is shown to drastically reduce transport of the passive scalar across the mean magnetic field when 
Recent work on the theory of magnetic potential (flux) diffusion in two dimensions 1 and the α-effect driven dynamo in three dimensions 2 has focused on the effects of small scale magnetic fluctuations. The thrust of the research pursued by several groups is that Lorentz forces produced by rapidly amplified small scale magnetic fields strongly "back-react" on the fluid dynamics, thus inducing a marked departure of mean field evolution from kinematic predictions. Thus, in two dimensions the magnetic potential diffusivity is determined by the competition between small scale hydrodynamic and magnetic energies, 3 i.e. eff η~˜2
. Similarly, the α -effect is set by the imbalance of fluid helicity and magnetic hyper-helicity, 4 i.e. << . This reflects the "freezing in" property of magnetic potential dynamics. Such results call for a re-evaluation of the conventional wisdom developed using kinematic mean-field electrodynamics. 5 In particular, the impact of the novel mechanism for saturation of the dynamo at modest field levels upon predictions derived from conventional dynamo theory should be assessed. 
For a given turbulent velocity field, a standard approach to the determination of the passive scalar flux Γ is to proceed via a quasi-linear closure. Specifically, we calculate the mean field flux of scalar concentration as
and approximate Γ as 
Contributions from the vorticity advection nonlinearity vanish, as
where ψ L is the characteristic scale length of the mean magnetic potential, one then finds:
Taking the φ , ψ and c fields to be isotropic then yields:
Note that the total scalar concentration flux consists of the usual diffusive piece − ∇ 
Now, we are concerned with cross-field transport only, so we take ∇ c parallel to ∇ ψ .
Use of the definition ⊥ 
Hence, amplification of 2 B to equipartition levels will certainly affect (and likely reduce) turbulent momentum transport. This scenario, which closely resembles that of the prototypical model discussed above, is not encompassed by existing theories of solar differential rotation. Indeed, the latter treat only the effects of mean magnetic fields. 12 Finally, the results suggest a re-evaluation of the lore concerning turbulent transport in magnetofluids. Specifically, the effects of small scale magnetic fields on eddy conductivity and mixing length theory should be investigated. Also, greater attention should be given to mechanisms for the spontaneous amplification of magnetic fluctuations, such as the magnetic shearing instability. 13 Here, quasilinear predictions of saturation levels with 
